In this study, we obtained three bislactones 13 from L. przewalskii and determined their structures. Compound 1 was identical to the lactone isolated from Ligularia intermedia in 1997, which was assigned the wrong structure. 18 Here, we provide evidence to revise the proposed structure to 1 ( Figure 1 ). 22 Compound 2 23 is a new enol-lactone and compound 3 was previously reported by Chen et al. in 1997;  however, the stereochemistry at C-11 was not assigned. 18 We concluded that this compound has structure 3.
24
Compound 1 exhibited a quasi-molecular ion peak at m/z 279 and the molecular formula was determined to be C 15 C NMR spectrum indicated the presence of two methyl, four methylene, four methine, and five quaternary carbon atoms (Table 1) . The HMBC spectrum indicated that the singlet methyl group correlated to a quaternary carbon (¤ 39.8) and three methines, one of which was an oxymethine (¤ 77.7). The doublet methyl had correlations to a carbonyl (¤ 174.76), an oxygenated quaternary carbon (¤ 61.5), and a methine (¤ 38.5). COSY (C 6 D 6 ) correlations were also detected as shown in Figure 2 and this compound was deduced to have an eremophilane skeleton. Further long-range correlations between H-6 and C-8 and C-15, and between H 2 -9 and C-1, C-7, and C-8 were detected and the planar structure was assigned to 7,8-epoxyeremophilane- (12,8;15,6 )-diolide.
The stereochemistry was determined by NOESY. The A/B cis relationship was shown by the NOE between H 3 -14 and H-10. The NOE correlations of H 3 -14 with H-1β and H-3β indicated that this compound had a steroidal conformation, as shown in Figure 2 . Therefore, H-6 should be pseudo β-axial, and the NOE between H 3 -13 and H-6 clearly indicated that the methyl group at C-11 was located in the β-orientation. According to our proposal regarding the biosynthesis of epoxy-lactones (vide infra), the epoxide oxygen and the methyl group at C-11 should be oriented on the same side. Thus, the structure of compound 1 was proposed, as depicted in Figure 1 and it was named eremopetasitenin B 4 . In 1997, Chen et al. reported the structure of a bislactone isolated from L. intermedia as the 7α,8α-epoxy diastereoisomer of compound 1 (=1¤). 18 However, the 1 H and
13
C NMR data in CDCl 3 were identical to ours (Table 1) . Fortunately, compound 1 crystallized and X-ray analysis was carried out to demonstrate the stereochemistry unambiguously. 25 The results are shown in Figure 2 . Apparently, the epoxide oxygen and the methyl group at C-11 are on the upper side of the molecule. Therefore, our proposal for the biosynthesis of these compounds (vide infra) is more likely applied to this compound. The structure of this lactone reported by Chen et al. should therefore be revised. 18 Compound 2 showed a quasi-molecular ion peak at m/z 263 and the molecular formula was determined to be C 15 H 18 O 4 by HRMS. The IR spectrum indicated the presence of either an enol-lactone or an epoxy-lactone (1798 cm ¹1 ) 2a,3,5,6 and a γ-lactone (1778 cm ¹1 ) group.
C NMR indicated the presence of two methyl, four methylene, four methine, and five quaternary carbon atoms (including two carbonyl and two alkene carbons) ( Table 2 ). COSY and HMBC correlations suggested the planar structure to be eremophilanediolide, as shown in Figure 3 . As in the case of compound 1, NOESY indicated the stereochemistry to have the A/B cis ring system, because the NOE between H 3 -14 and H-10 was observed. The γ-lactone has 4α-H and 6β-H, because the NOE between H-4α and H-9α was observed. The stereochemistry at C-11 was established to be 11α-H, because the NOE between H 3 -13 and H-6 was observed. This compound was established as 11αH-eremophil-7-ene-(12,8;15,6α)-diolide and was named eremofarfugin F.
The molecular formula of compound 3 was the same as that of compound 2. The IR and NMR spectra were similar to those of compound 2, and 2D NMR indicated that it had the same planar structure as compound 2 (Figure 4 ). Because the NOE between H-11 and H-6 was detected, the configuration at C-11 was determined to have 11β-H, establishing that compound 3 was the diastereoisomer of compound 2 at C-11. As the NMR data (in (CD 3 ) 2 CO) seem to be the same as those described in the literature, 18 compound 3 was concluded to be identical to Chen's lactone reported in 1997 (Tables 2 and 3) . 18 However, the stereochemistry at C-11 was not assigned in their report. Thus, this compound was established as 11βH-eremophil-7-ene-(12,8;15,6α)-diolide and was named eremofarfugin G.
Plausible biosynthetic pathways to compound 1 are shown in Scheme 1. Endoperoxides 5 and 6, derived from furanoeremophilane 4, rearrange to 7 and 8, respectively. One of the two epoxides opens and rearranges to ketone 1 and 9. Therefore, both the epoxide oxygen and the methyl group at C-11 should always be oriented in the same direction. Compounds 1 and 9 are diastereoisomers concerning the stereochemistry at C-11 and the epoxide. Compound 9 has an α-methyl group at C-11, which has not been isolated yet. Compounds 2 and 3 may be formed by oxidation at C-11 and C-12 of 4, followed by rearrangement.
In conclusion, we have isolated three bislactones from Ligularia przewalskii collected from the Sichuan Province of China. Compound 1 was previously assigned as an α-epoxide; 18 however, we have revised it to a β-epoxide on the basis of NMR and X-ray data and by considering the biosynthetic pathways (Scheme 1). A detailed study on the chemistry and diversity of L. przewalskii will be published in due course. We thank Mrs. Guowen Hu of the Kunming Institute of Botany for research coordination. This work was partly supported by a Grant-in-Aid for Scientific Research from JSPS (Nos. 21404009 and 25303010).
